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(54) JOINT AND METHOD OF MANUFACTURING THE SAME 



(57) A joint for hoses, comprising a pair of joint bod- 
ies (1a, 1b) of an identical construction having no 
male/female structural feature, seal surfaces (5) being 
formed on the front ends of these joint bodies, the joint 
bodies being provided at their front end portions with a 
plurality of locking projections (8) and locking 
recesses(7) formed among the locking projections, 
these locking projections (8) and recesses of one joint 
body being engaged axially in a complementary man- 



ner with each other, these locking projections (8) being 
provided on their respective one side surface (8a) with 
hooked locking portions (9), which are engaged with 
each other in the circumferential direction to combine 
the two joint bodies (1a, 1b) together, at least both side 
surfaces (8a, 8b) of the se locking projections (8) being 
constituted with radial surfaces passing the axis of the 
joint bodies. 
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Description 

Technical Filed 

[0001] The present invention relates to a coupler 
apparatus, for example, a coupler apparatus for cou- 
pling hoses such as fire hoses or coupling a hose and a 
device such as a pump, or a coupler apparatus for cou- 
pling other members, and a method of manufacturing 
such coupler apparatus. More particularly, this invention 
relates to a coupler apparatus comprising a pair of main 
bodies having identical structures without distinction 
between male and female structures, and a method of 
manufacturing the same. 

Background Art 

[0002] In a conventional coupler apparatus, for 
example, a conventional insertion-type coupler appara- 
tus for fire hoses, a pair of coupler bodies to be coupled 
comprise distinctive male and female bodies. One of the 
coupler bodies is constructed as a male metal fitting 
member, and the other as a female metal fitting mem- 
ber. Male metal fitting members cannot be coupled to 
each other, nor can female metal fitting members be 
coupled to each other. For example, in case of fire fight- 
ing, where a plurality of fire hoses are extended and 
coupled, the fire hoses may be misarranged such that 
the male fitting members or female fitting members are 
opposed to each other. Such misarrangement should 
preferably be prevented in view of facility and exactness 
in fire fighting. In addition, in the case of the conven- 
tional coupler apparatus, two types of metal fitting mem- 
bers with different structures, i.e. a male metal fitting 
member and a female metal fitting member, have to be 
manufactured, and this increases the manufacturing 
cost. 

[0003] In order to overcome such drawbacks, there 
is a demand for an insertion-type coupler apparatus 
which comprises a pair of complementary coupler bod- 
ies with no distinction between male and female and 
with identical structures, wherein the coupler bodies can 
be freely coupled with no distinction between male and 
female, can be easily coupled/decoupled, have simple 
structures and high reliability, and can be manufactured 
at low cost. 

[0004] Such a coupler apparatus, an apparatus can 
be thought of, wherein engaging projections and engag- 
ing recesses are mutually engaged in the axial direction 
and engaging hook portions provided on side faces of 
the engaging projections and engaging recesses are 
engaged in the circumferential direction, whereby a pair 
of coupler bodies are coupled. Various kinds of geomet- 
rical shapes can be considered as shapes of engaging 
portions of the coupler apparatus with such structure. In 
an actual coupler apparatus, however, smoothness of 
coupling, reliability, etc. need to be taken into account, 
and the following problems, for example, need to be 



considered. 

[0005] A first problem is tightness in contact 
between, and machining of, the aforementioned com- 
plementary engaging projections and recesses. 

5 [0006] In this type of coupler apparatus, the engag- 
ing projection and engaging recess are engaged. Thus, 
the smoothness in coupling/decoupling, and reliability, 
strength, etc. in coupling are greatly affected by the pre- 
cision of the engaging projection, engaging recess and 

10 engaging portion. These elements are precisely 
machined by cutting. Specifically, cylindrical works for 
forming the coupling bodies are first manufactured, and 
then end portions thereof are milled. Thus, the engag- 
ing projection and engaging recess are formed. 

is [0007] Since these engaging projections and 
engaging recess have complementary shapes, the 
engaging recesses are cut at predetermined intervals 
and thus those portions intervening among the engag- 
ing recesses are formed as engaging projections. 

20 Where the engaging projections and engaging recesses 
are milled, one engaging recess is cut in the work, the 
work is then rotated by a predetermined angle, and a 
next engaging recess is cut. In this way, all engaging 
projections and engaging recesses are formed. 

25 [0008] For example, where the number of engaging 
projections and the number of engaging recesses are 
six, respectively, these engaging recesses are formed 
at intervals of 60°. In addition, since these engaging 
projections and engaging recesses are substantially 

30 complementary, as mentioned above, the engaging pro- 
jection and engaging recess are formed over about 30°. 
[0009] In a general milling machine, a work is fixed 
and a milling tool is moved in one or two axes along a 
predetermined locus. The work is thus cut into a prede- 

35 termined shape. In the case of the cutting by the milling 
machine, the cut faces of the respective parts are nor- 
mally parallel to one another. Accordingly, for example, 
both inner faces of one engaging recess are parallel to 
each other, and also both side faces of an engaging pro- 

40 jection formed between the engaging recesses are par- 
allel to each other. Consequently, for example, if one 
inner side face or side face formed on the aforemen- 
tioned engaging hook portion is a radial face passing 
through a central axis of the cylindrical coupler body, the 

45 other inner side face or side face is inclined at about 30° 
to the radial direction. As a result, where the coupler 
bodies are to be abutted on and engaged with each 
other, the other side face of the engaging projection of 
one of the coupler bodies and the other inner side face 

so of the engaging recess of the other coupler body are 
displaced by 30° from each other in opposite directions 
in respect of the radial face extending through the cen- 
tral axis. Consequently, a large gap is created between 
these side face and inner side face. 

55 [0010] If such a gap is created, sand or pebbles 
enter the gap and cause malfunction of the coupler. 
Moreover, if the side face and the inner side face are 
engaged with an angle in the radial direction, a radial 
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component force will occur in a reaction force acting 
therebetween. Besides, where the other side face or 
inner side face, for example, is provided with an urging 
mechanism, etc. for urging and engaging the aforemen- 
tioned engaging hook portions in the circumferential 
direction, circumferential and radial component force 
will occur in the urging force of the urging mechanism. 
[0011] According to various test results, it has 
turned out that drawbacks, such as loss of smoothness 
of coupling/decoupling of the coupler apparatus, occur 
due to the component force. Specifically, where the cou- 
pler bodies are to be coupled, the engaging projections 
and engaging recesses of the paired coupler bodies are 
axially engaged against the urging force of the urging 
mechanism until the engaging hook portions are com- 
pletely engaged. In this case, if the radial component 
force is non-uniform among the engaging projections or 
engaging recesses, an undesirable radial repulsive 
force will occur in these coupler bodies. Consequently, 
the center axes of the paired coupler bodies are mis- 
aligned or inclined. Such drawbacks will deteriorate 
smoothness of coupling/decoupling. 
[0012] In order to overcome the drawbacks, it is 
thought to incline said one side face or inner side face 
and the other side face or inner side face by equal 
angles in respect of the radial direction, e.g. 15°. How- 
ever, where the internal pressure of the hoses is acting, 
a great axial load will act on said one side face or inner 
side face on which the engaging hook portion is pro- 
vided. It is thus undesirable to inline the side face or 
inner side face in respect of the radial direction, on 
which such a load acts and the engaging hook portion is 
provided. 

[0013] In order to facilitate mutual engagement of 
the engaging projection and engaging recess, it is desir- 
able that the engaging projection and engaging recess 
be tapered such that the width thereof in the circumfer- 
ential direction decreases toward the distal end or 
toward the bottom. In this case, however, the side face 
and inner side face of the engaging projection and 
engaging recess are also inclined in respect of the axial 
direction, and the directions of the aforementioned com- 
ponent force become more complex. A predetermined 
gap is provided for smooth engagement between the 
engaging projection and engaging recess. This gap 
may cause the central axes of the paired coupler bodies 
to be easily displaced or inclined during coupling. Con- 
sequently, the smoothness in engagement may be dete- 
riorated due to the aforementioned undesirable 
component force. In particular, in the case of the coupler 
apparatus for fire hoses, the smoothness and exactness 
of coupling is important and the factors of deterioration 
in smooth coupling need to be eliminated. 
[0014] A second problem relates to improvement of 
reliability in engagement of the engaging hook portions 
of the engaging projections. 

[0015] In the coupler, jaw portions of the engaging 
hook portions are engaged and coupled in the circum- 



ferential direction. If an external load or shock acts to 
rotate the coupler bodies, the engagement of the 
engaging hook portions may undesirably be released. 
In particular, when no hydraulic pressure acts within the 
5 hoses, no axial load acts on the engagement portion 
between the engaging hook portions and the engage- 
ment tends to be undesirably released. 
[0016] A third problem relates to removal of water 
from the inside of hoses at the time of storing the hoses, 
10 in a case where the coupler apparatus is applied to the 
coupler for hoses such as fire hoses. 
[001 7] In the prior art, when fire hoses, for example, 
are wound and stored after use, the coupler appara- 
tuses provided between the fire hoses are decoupled 
75 and each fire hose is wound individually. However, 
where many fire hoses are connected over a long dis- 
tance, it will require many persons and labor to wind and 
store each fire hose individually, and this is inefficient. 
[0018] To overcome this problem, it is thought to 
20 automatically wind many fire hoses which are con- 
nected and extended over a long distance. For this pur- 
pose, a system may be used wherein, for example, a 
self-advancing vehicle is provided with a large-sized 
winding reel and the extended fire hoses are automati- 
cs cally wound by the winding reel. 

[0019] Where this apparatus is used, however, if 
coupler apparatuses of many connected fire hoses are 
first separated, it becomes necessary to attach the end 
portion of each fire hose at the time of winding, and the 
30 efficiency of work decreases. To overcome this problem, 
it is preferable to wind up many connected fire hoses 
without separating them. 

[0020] In this case, however, removal of water from 
the inside of the connected fire hoses is difficult. When 

35 fire hoses are wound up, each hose is flattened in cross 
section. It is thus necessary to exhaust water from the 
hoses. Where the couplers of the fire hoses are first 
separated, as mentioned above, water is easily 
exhausted from ends of fire hoses. However, where may 

40 fire hoses in the connected state are to be wound, water 
remaining in the hoses is not easily removed. Conse- 
quently, the speed of winding decreases and the resist- 
ance to winding increases. In particular, where fire 
hoses are extended over an ascending slope, internal 

45 water is difficult to exhaust due to water head and the 
above problems become more conspicuous. 
[0021] On dredging sites, civil work sites or con- 
struction sites, many water-feed hoses are often con- 
nected over a long distance for exhausting or supplying 

so water. Such water-feed hoses have large diameters and 
high rigidity and their cross sections are not easily 
reduced. In a state in which the hoses are filled with 
water, the hoses are heavy and are difficult to handle. It 
is thus necessary to exhaust water from the water-feed 

55 hoses before separating couplers of the water-feed 
hoses and removing and storing the hoses. 
[0022] However, where water-feed hoses are 
extended over a long distance on a place with a great 
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difference in level, it may be difficult to completely 
exhaust water due to an internal negative pressure in 
the hoses, even rf water is to be exhausted from one end 
of the connected water-feed hoses. In such a case, it is 
also difficult to separate couplers provided midway 5 
along the connected water-feed hoses. As a result, the 
work for removing and storing the water-feed hoses 
becomes very difficult. 

Disclosure of Invention 10 

[0023] The present invention has been made in 
consideration of the above circumstances. The object of 
the present invention is to provide a coupler apparatus 
comprising a pair of coupler bodies which have no dis- 75 
tinction between male and female and have the same 
structure, and a method for achieving sure and smooth 
engagement in this coupler apparatus and manufactur- 
ing the coupler apparatus with high efficiency. 
[0024] In order to achieve the object, a coupler 20 
apparatus of this invention comprises coupler bodies 
and each coupler body has complementary engaging 
projections and engaging recesses. One side face of 
each engaging projection has an engaging hook por- 
tion, and the engaging hook portions of the engaging 25 
projections are engaged with each other. 
[0025] At least both side faces of the engaging pro- 
jection or at least both inner side faces of the engaging 
recess are defined by substantially radially extending 
planes passing through or near a center axis of the cou- 30 
pier body. 

[0026] As regards the engaging projections and 
engaging recesses with such shapes, since their both 
side faces or both inner side faces are defined by radi- 
ally extending planes, both side faces or both inner side 35 
faces are tightly engaged in the radial direction when 
the paired coupler bodies are abutted upon and 
engaged with each other. Accordingly, the gap between 
the side faces can be reduced to a minimum necessary 
for engagement/disengagement of the coupler bodies, 40 
and entrance of sand, mud, etc. in the gap can be pre- 
vented. 

[0027] Since the side faces are mutually opposed in 
the radial direction and disposed close to each other or 
put in tight contact, no component force occurs in an 45 
undesired direction at the time of engagement. Thus, 
the engagement is made smooth, easy and sure. 
[0028] Preferably, in the coupler apparatus of the 
present invention, one side face of the engaging projec- 
tion is provided with an engaging hook portion, and the so 
other side face of the engaging projection is inclined 
with respect to an axial direction of the coupler body 
such that the other side face is reduced in width toward 
a distal end portion thereof. Accordingly, engagement 
between the engaging projection and engaging recess ss 
is made easy and ensured. In this case, too, since the 
inclined other side face is defined by the radially extend- 
ing plane passing through the central axis, the other 
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side faces are tightly engaged and the gap therebe- 
tween is reduced to a minimum. Moreover, no compo- 
nent force occurs in an undesired direction. 
[0029] According to a preferred mode of the present 
invention, there is provided a lock mechanism for pre- 
venting undesired disengagement of the engaging hook 
portion. 

[0030] The coupler apparatus of the present inven- 
tion has optimal characteristics as a coupler apparatus v 
for fire hoses, water feed hoses used in construction 
sites, dredging sites, etc., air hoses, hydraulic hoses, 
household water supply hoses, other hoses, pipes, etc. 
Where the coupler apparatus is used as a coupler for 
such hoses or pipes, abutment-type seal mechanisms 
are provided on front end faces of the coupler bodies, 
thereby to ensure sealing between abutment faces of 
the coupler bodies. 

[0031] The seal mechanism may have a function of 
draining an inside fluid when an interna! pressure is 
substantially equal to an external pressure. With this 
type of seal mechanism, inside water can automatically 
be drained where a plurality of fire hoses are wound up 
in the state in which they remain attached to the coupler 
apparatus. Thus, the winding is facilitated. Even where 
the coupler apparatus is used for other hoses, removal 
or shift of the hoses is facilitated. 
[0032] A manufacturing method of the present 
invention comprises the steps of: holding a cylindrical 
work for forming at least part of the coupler body such 
that the work is rotatable about a central axis thereof; 
holding a milling tool for cutting an edge portion of the 
work and forming the engaging recesses and engaging 
projections such that the milling tool is movable in an 
axial direction of the work; and cutting the edge portion 
of the work while the work is being rotated about the 
central axis thereof and the milling tool is being axially 
moved, thus forming the engaging recesses and engag- 
ing projections. 

[0033] According to this manufacturing method, all 
side faces or inner side faces of the engaging projec- 
tions and engaging recesses are defined by radially 
extending planes passing through the central axis. 
According to this manufacturing method, even where 
the engaging projection or engaging recess has a sim- 
ple shape such as a rectangular shape in plan, or a trap- 
ezoidal shape, a triangular shape or a curved shape in 
plan, the side faces can be defined by radially extending 
planes passing through the central axis. 
[0034] The coupler apparatus of the present inven- 
tion is applicable not only to the aforementioned hoses, 
pipes, etc. for fluid passage, but also to members 
through which no fluid is passed, such as structural 
members. In this case, as a matter of course, the afore- 
mentioned seal mechanism is not needed. 
[0035] The coupler apparatus of the prevention may 
be formed of a metallic material, a synthetic resin mate- 
rial, or other freely chosen material. The manufacturing 
method is not limited to the above-mentioned cutting 
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process, but a molding process, an injection molding 
process, or other freely chosen processes may be used. 

Brief Description of Drawings 
[0036] 

FIG. 1 is a perspective view of a coupler apparatus 
according to a first embodiment; 
FIG. 2 shows a side view and a vertical cross-sec- 
tional view of the first embodiment; 
FIG. 3 is a plan view of a part of the first embodi- 
ment; 

FIG. 4 is a plan view of a part of a lock mechanism, 
wherein a part of FIG. 3 is enlarged; 
FIG. 5 is a perspective view of the lock mechanism; 
FIG. 6 is a plan view of the part of the lock mecha- 
nism in the lock release state; 
FIG. 7 is a front view of a part of a coupler body; 
FIG. 8 is a plan view of a part of a lock mechanism 
according to a second embodiment; 
FIG. 9 is a plan view of a part of a lock mechanism 
according to a third embodiment; 
FIG. 10 is a plan view of the part of the lock mech- 
anism according to the third embodiment in another 
state; 

FIG. 1 1 is a plan view of the part of the lock mech- 
anism according to the third embodiment in another 
state; 

FIG. 12 shows a side view and a vertical cross-sec- 
tional view of a coupler apparatus according to a 
fourth embodiment; 

FIG. 13 is a vertical cross-sectional view of a 
plunger of an urging mechanism according to a fifth 
embodiment; 

FIG. 14 is a front view of the plunger shown in FIG. 
13; 

FIG. 15 is a perspective view of a viscous body of 
the plunger shown in FIG. 13; 
FIG. 16 is a graph showing characteristics of the 
plunger shown in FIG. 13; 

FIG. 1 7 is a vertical cross-sectional view showing a 
mounted state of the plunger shown in FIG. 13; 
FIG. 18 shows cross-sectional views illustrating an 
operation of the viscous body; 
FIG. 19 shows cross-sectional views illustrating 
another operation of the viscous body; 
FIG. 20 shows cross-sectional views illustrating 
another operation of the viscous body; 
FIG. 21 is a vertical cross-sectional view of a cou- 
pler body according to a sixth embodiment; 
FIG. 22 is a vertical cross-sectional view of a cou- 
pler body according to a seventh embodiment; 
FIG. 23 is a perspective view illustrating a method 
of machining the coupler body; 
FIG. 24 is a cross-sectional view showing a first 
embodiment of a seal mechanism used in the cou- 
pler apparatus; 



FIG. 25 is a cross-sectional view showing a close 
contact state of the seal mechanism shown in FIG. 
24; 

FIG. 26 is a cross-sectional view showing a second 
5 embodiment of the seal mechanism; 

FIG. 27 is a cross-sectional view showing a third 
embodiment of the seal mechanism; 
FIG. 28 is a cross-sectional view showing a fourth 
embodiment of the seal mechanism; and 
w FIG. 29 is a cross-sectional view showing a fifth 
embodiment of the seal mechanism. 

Best Mode for Carrying Out the Invention 

is [0037] Embodiments of the present invention will 
now be described with reference to the accompanying 
drawings. In these embodiments, a coupler apparatus 
of this invention is applied to a coupler for fire hoses. 
Needless to say, the coupler apparatus of this invention 

20 is not limited to a coupler for fire hoses, but is applicable 
general coupler apparatuses for other hoses, pipes, and 
other members. 

[0038] FIGS. 1 to 7 show a first embodiment of the 
present invention. The coupler apparatus comprises a 
25 pair of coupler bodies la, 1b having the same structure. 
Fire hoses 2a, 2b are connected to the coupler bodies 
1a, 1b, respectively. 

[0039] Each coupler body 1a, 1b has a cylinder 
body 3 having a substantially cylindrical shape. A hose 

30 attachment portion 4 with sawtooth-shaped concaves 
and vexes is formed on an inner peripheral surface of 
the coupler body. An end portion of the fire hose 2a, 2b 
is inserted in the hose attachment portion 4, and an 
outer peripheral surface of the hose is pressed on the 

35 hose attachment portion 4 from an inner peripheral sur- 
face of the hose by means of a caulking ring (not 
shown). Thus, the fire hose is attached. 
[0040] A cylindrical seal-face member 5 is screwed 
to an inner peripheral surface of a front end portion of 

40 the cylinder body 3. A front end face of the seal-face 
member 5 is formed as a seal face, and a seal member 
6 such as a rubber packing is attached to the seal face. 
Accordingly, where the coupler bodies 1 a. 1b are axially 
engaged and coupled, the seal members 6 thereof are 

45 abutted on each other, thereby effecting internal com- 
munication and seal between the cylinder bodies 3. 
[0041] A plurality of engaging projections 8, for 
example, six engaging projections 8, are integrally pro- 
vided on the front end portion of the cylinder body 3. 

so The engaging projections 8 are disposed equidistantly 
in the circumferential direction and axially projected 
from the seal face of the seal-face member 5. Interven- 
ing portions among the engaging projections 8 are 
formed as engaging recesses 7. Where the coupler 

55 bodies 1a, 1b are axially abutted on each other, the 
engaging projections 8 of one coupler body 1a are 
engaged in the engaging recesses 7 of the other cou- 
pler body 1b, and the engaging projections 8 of said 
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other coupler body 1b are engaged in the engaging 
recesses 7 of said one coupler body 1a. Thus, the 
engaging projections and recesses are engaged in a 
complementary manner. 

[0042] In the first embodiment, the width of the 
engaging recess 7 is slightly greater than that of the 
engaging projection 8. Accordingly, the engaging pro- 
jections 8 are axially engaged in the engaging recesses 
7 and are circumferentially rotatable by a predetermined 
amount. 

[0043] An engaging hook portion 9 with a stepped 
hook shape is formed in one side face of each engaging 
projection 8. Each engaging hook portion 9 is formed to 
be circumferentially engageable with the engaging hook 
portion of the mating engaging projection. Accordingly, 
in the state in which the engaging projections 8 are axi- 
ally engaged with the associated engaging recesses 7, 
the coupler bodies 1a, 1b are rotated relative to each 
other. If said one side faces 8a of the mating engaging 
projections 8 are approached to each other, the engag- 
ing hook portions 9 are axially engaged, as shown in 
FIG. 3, and thus the coupler bodies 1a, 1b are coupled. 
A proximal end portion of each engaging hook portion 9 
is provided with a curved portion 1 1 for preventing con- 
centration of stress in this region. A distal-end corner 
portion of said other side face 8b of each engaging pro- 
jection 8 is arcuated and provided with a guide portion 
12. When the engaging projections and recesses are 
engaged, the mating guide portions 12 are put in con- 
tact. 

[0044] An elastic plug body 11a of, e.g. elastic 
foamed material is filled and fixed in the curved portion 
1 1 . This prevents foreign matter such as sand or mud 
from accumulating in the curved portion 1 1 and hinder- 
ing engagement of the engaging hook portions 9. 
[0045] An urging mechanism 10 using a plunger 
mechanism is provided on said other side face 8b of 
each engaging projection 8. The urging mechanism 10 
is a plunger mechanism comprising an urging member, 
e.g. a steel ball 15. projectably received in a cylindrical 
casing member 14, and a spring 16 for urging the steel 
ball 15 in its projecting direction. The urging mechanism 
10 is buried in said other side face 8b of each engaging 
projection 8. If the engaging projection 8 is engaged in 
the associated engaging recess 7, as shown in FIG. 3, 
the mating steel balls 15 come in contact and urge each 
other so that said other side faces of the mating engag- 
ing projections 8 may move away from each other. As a 
result, said one side faces of the mating engaging pro- 
jections 8 are urged to approach each other and the 
engaging hook portions 9 provided on said one side 
faces are engaged, as described above. 
[0046] When the coupler bodies 1a, 1b are to be 
coupled, the coupler bodies 1a, 1b are opposed to each 
other in a substantially concentric manner, as shown in 
FIG. 1 . The coupler bodies 1a, 1b are then axially abut- 
ted on each other and the engaging projections 8 are 
engaged in the associated engaging recesses 7. In this 



case, since the six engaging projections 8 have the 
same shape and are arranged equidistantly, these 
engaging projections 8 can be engaged with non-speci- 
fied engaging recesses 7. Accordingly, in order to 

5 oppose the engaging projections 8 to the associated 
engaging recesses 7, it should suffice if the coupler 
bodies 1 a, 1 b are rotated relative to each other by about 
30° at most. There is no need to excessively twist the 
fire hoses 2a, 2b connected to them, and the operation 

w is easy. 

[0047] When the coupler bodies are to be engaged, 
distal end portions of said one side faces 8a of the mat- 
ing engaging projections 8 come in contact and a gap 
between said other side faces 8b decreases. However, 

75 since the distal-end corner portions of said other side 
faces are provided with the guide portions 12, the arcu- 
ated guide portions 12 come in contact and smoothly 
guide each other. Thus, at the time of engagement, 
standstill abutment between the end portions of engag- 

20 ing projections 8 is prevented. If the engaging projec- 
tions 8 are axially engaged in this way, the steel balls 15 
of urging mechanisms 10 provided on said other side 
faces 8b urge each other so that said one side faces of 
the engaging projections may approach each other. If 

25 the engaging hook portions 9 provided on said one side 
faces 8a have mutually run over the end portions of the 
associated engaging projections, the engaging hook 
portions 9 are circumferentially engaged by the urging 
force of the urging mechanisms 10, as shown in FIG. 3, 

30 and are made axially immovable. In this state, the 
paired coupler bodies 1a. 1b are coupled. It should be 
noted that in this state the seal members 6 are abutted 
on each other and deformed by a predetermined 
amount to maintain seal, as described above. 

35 [0048] Where the coupled coupler bodies 1a, 1b 
are to be decoupled, the coupler bodies 1a, 1b are held 
by both hands and twisted in opposite directions. The 
coupler bodies 1a, 1b are thus rotated against the urg- 
ing force of the urging mechanisms 10 and the engage- 

40 ment between the engaging hook portions 9 is 
released. Further, the coupler bodies 1a, 1b are axially 
pulled and decoupled. 

[0049] According to the first embodiment, the 
paired coupler bodies 1a, 1b have the identical shape 

45 and dimensions. If the coupler bodies are attached to 
both ends of fire hoses and to the water supply port of 
the pump, they can be freely coupled without distinction 
between male and female. There is no possibility of 
erroneously coupling the coupler bodies by mistaking 

so the male type and female type. Since single-type cou- 
pler bodies 1a, 1b with the identical structure may be 
manufactured, the cost is reduced. 
[0050] In the first embodiment, a circumferential 
gap or play is provided between the engaging projection 

55 8 and engaging recess 7 in the engaged state, a slight 
displacement may be permitted at the time of engage- 
ment and the operation is facilitated. In addition, the 
engagement is not disabled due to intervention of for- 
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eign matter such as sand, and the reliability is 
enhanced. 

[0051] Where water pressure, eta is acting in the 
coupler apparatus, a large axial load acts on the coupler 
bodies to move them away from each other. This load is 5 
received by the engaged hook portions. Accordingly, 
where pressure is acting in the inside, the coupling of 
the coupler apparatus is not undesirably released. 
[0052] However, where pressure is not acting in the 
inside, the engagement between the engaging hook w 
portions is maintained only by the urging force of the 
urging mechanisms, etc. If external shock or a twisting 
load applied from the hoses acts on the coupler bodies 
in the state in which the internal pressure is not acting, 
the coupler bodies may rotate relative to each other, the is 
engagement between the engaging hook portions may 
be released, and the coupler bodies may be undesirably 
decoupled. 

[0053] In order to overcome this drawback, the cou- 
pler apparatus is provided with a structure and a lock 20 
mechanism for preventing undesirable release of 
engagement, as will be described below. 
[0054] FIG. 4 is an enlarged view of a part of the 
engaging projection 8. The dimensions of the respective 
portions are so set as to provide a gap between the dis- 25 
tal-end face of the engaging projection 8 and the bottom 
wall of the engaging recess 7 in the state in which the 
engaging hook portions 9 are engaged. Accordingly, in 
the state in which the engaging hook portions 9 are 
engaged, the engaging projection 8 and the engaging 30 
recess 7 can be further moved to approach each other 
in the axial direction. 

[0055] Said other side faces 8b of the engaging pro- 
jections 8 are inclined in respect of the axial direction of 
the coupler bodies 1a, 1b. The engaging projection 8 is 35 
thus tapered, with its circumferential width decreasing 
toward its distal end portion. Similarly, the engaging 
recess 7 is tapered with its circumferential width 
decreasing toward its bottom portion. Thereby, engage- 
ment between the engaging projection 8 and engaging 40 
recess 7 is facilitated. Said one side face on which the 
engaging hook portion 9 is provided is formed to be 
substantially parallel to the axial direction of the coupler 
bodies 1a, 1b. 

[0056] If the engaging projection 8 is engaged in the 45 
associated engaging recess 7, as shown in FIG. 3, the 
steel balls 15 of the urging mechanisms 10 come in con- 
tact and urge each other so that said other side faces of 
the engaging projections 8 may move away from each 
other. As a result, said one side faces 8a of the engag- so 
ing projections 8 are urged to approach each other and 
the engaging hook portions 9 on said one side faces are 
urged and engaged, as described above. In this case, 
since said other side faces 8b of engaging projections 8 
are inclined in respect to the axial direction, an axial 55 
component force occurs due to the reaction force of the 
urging mechanisms and this component force urges the 
engaging hook portions 9 to engage each other in the 



axial direction. Thereby, undesirable release of engage- 
ment is prevented when no internal pressure is acting in 
the coupler apparatus. 

[0057] A plurality of tool grooves 1 20 are formed on 
outer peripheral surfaces of the coupler bodies 1a, 1b, 
as shown in FIG. 1 . These tool grooves 120 are formed 
in a shape engageable with a tool such as a wrench. In 
case the coupling of the coupler bodies 1a, 1b cannot 
be released due to intervention of sand, etc., a tool such 
as a wrench is engaged in the tool groove 120 and the 
coupler bodies 1a, 1b are forcibly rotated. Thereby, the 
coupling can be released. 

[0058] In addition, a lock mechanism 121 is pro- 
vided on each coupler body, 1a. 1b in order to set the 
coupler bodies in the locked state. Undesirable release 
of coupling between the coupler bodies due to shock, 
etc. is prevented. The lock mechanism 121 will now be 
described with reference to FIGS. 4 to 6. 
[0059] Specifically, a lock pin 122 is projected in a 
substantially circumferential direction at a bottom corner 
portion of the engaging recess 7. that is, at a proximal 
end portion of said inclined other side face 8b of the 
adjacent engaging projection 8. The lock pin 122 is 
formed of an elastic material, such as piano wire, with a 
diameter of about 3 mm. In the free state, the lock pin 
122 is linear, but it can be resiliency bent. A clearance 
hole 1 23 having a greater diameter than the lock pin 1 22 
is formed at the proximal end portion at which the lock 
pin 122 is projected, such that the lock pin 122 can be 
freely bent. An elastic plug body 126 formed of a soft 
material such as elastic foamed material, as in the 
above-described case, is filled and fixed in the clear- 
ance hole 123, thereby to prevent entrance of sand, 
mud, etc. 

[0060] Lock pins 122 may be provided in all engag- 
ing recess 7, or only some of them. In the present 
embodiment, lock pins 122 are projectingly provided in 
every second engaging recess 7. Accordingly, three 
lock pins 122 are provided in each coupler body 1a, 1b. 
[0061] A lock groove 124 is formed at a distal end 
face of the engaging projection 8 in association with the 
lock pin 122. The lock groove 124, as shown in FIG. 12, 
has one end opened to a corner of the engaging projec- 
tion 8 and the other end defined to form a terminal bot- 
tom portion. This bottom portion is provided with a 
chamfer 125 for ensuring run-off of the lock pin 122 at 
the time of release. Lock grooves 1 24 are formed in dis- 
tal end faces of all engaging projections 8. Accordingly, 
even if the engaging projections 8 and engaging 
recesses 7 are engaged in a given relationship, the lock 
pins 122 are always associated with the corresponding 
lock grooves 124. 

[0062] If the engaging projection 8 is put in the 
engaging recess 7 and the engaging hook portions 9 
are engaged, the lock pin 122 of the lock mechanisms 
121 is engaged in the lock groove 124 formed at the dis- 
tal end face of the engaging projection 8 and the distal 
end of the lock pin 122 abuts upon the terminal bottom 
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portion of the lock groove 124. Accordingly, in this state, 
the coupler bodies 1a, 1b are locked to be unrotatable in 
the circumferential direction in which the engaging hook 
portions 9 are disengaged from each other. 
[0063] Where the lock mechanism 121 is released, s 
as shown in FIG. 6, the couplers 121 are axially pressed 
to approach each other. If the engaging projection 8 axi- 
ally moves toward the bottom of the engaging recess 7, 
as shown in FIG. 13, the lock pin 122 is pressed by the 
distal end face of the engaging projection 8 and resil- 10 
iently bent. Consequently, the distal end portion of the 
lock pin 122 runs out of the bottom of the lock groove 
124 and the locked state is released. Thus the coupler 
bodies 1a, 1b are rendered circumferentially rotatable. If 
the coupler bodies 1a, 1b are circumferentially rotated 75 
in this state, the engaging hook portions 9 are disen- 
gaged and accordingly the coupler bodies 1a. 1b are 
disengaged. In this case, since the chamfer 125 is 
formed at the bottom of the lock groove 124, the distal 
end portion of the lock pin 1 22 is not caught by the bot- 20 
torn of the lock groove 124, and the lock release is 
ensured. 

[0064] In this coupler apparatus, in order to make 
smooth and sure the engagement of coupler bodies 1a, 
1 b, all side faces or inner side faces 8a, 8b of the engag- 25 
ing projections 8 or engaging recess 7 are defined by 
radially extending planes passing through the center 
axis of the coupler body 1a, 1b. Specifically, as shown in 
FIG. 7, said one and other side faces of the engaging 
projection 8 (inner faces of the engaging recess 7) and 30 
faces constituting the engaging hook portions 9 are all 
defined by radially extending planes passing through a 
center axis O of the coupler body 1a, 1b. 
[0065] In the description of this embodiment, the 
side faces 8a, 8b are described as being defined by 35 
radially extending planes passing through the center 
axis of the coupler body 1a, 1b. In the actual product, 
needless to say, these side faces need not exactly be 
defined by radially extending planes which geometri- 
cally exactly pass through the center axis. Thus, in con- 40 
sideration of conditions such as smoothness of 
engagement of the actual product, operability and 
machining, the faces constituting the side faces 8a. 8b 
may be defined by substantially radially extending 
planes which pass through the vicinity of the center 45 
axis. 

[0066] When the coupler bodies 1a, 1b are 
engaged, said one side faces 8a or said other side faces 
8b of engaging projections 8 are mutually engaged. 
Since these side faces are defined by radially extending so 
planes passing through the center axis of the coupler 
body 1a, 1b, as described above, no unnecessary gap 
is created therebetween. The gap between the associ- 
ated side faces can be reduced to a minimum neces- 
sary for smooth engagement. Therefore, smooth ss 
engagement/disengagement of the coupler apparatus 
is not prevented by sand, pebbles, etc. which may enter 
the gap. 



[0067] At the time of engagement, urging force of 
the urging mechanisms 10 or reaction force, etc. due to 
contact of the side faces 8a. 8b and engaging hook por- 
tions 9 will act. In this case, the side faces 8a, 8b and 
engaging hook portions 9 are all defined by radially 
extending planes passing through the center axis O of 
the coupler body 1a, 1b. Accordingly, component force 
of this reaction force or urging force will basically act 
only in the circumferential or axial direction. At the time 
of engagement, no such component force will occur, as 
will radially displace the coupler bodies 1a. 1b. There- 
fore, at the time of engagement, only axial and circum- 
ferential force acts on the coupler bodies 1a. 1b, and 
displacement or inclination of center axes of the coupler 
bodies can be prevented without fail, and smooth and 
sure engagement is achieved. 

[0068] In this embodiment, since said other side 
faces 8b are inclined, direction in which mutual reaction 
force acts on the side faces 8b and urging force of the 
urging mechanisms provided at the side faces 8b acts 
become complex. However, since said side faces 8b, 
too, are defined by the radially extending planes, as 
described above, the component force will act only in 
the axial and circumferential direction. Therefore, 
smooth and sure engagement is achieved. 
[0069] The smoothness at the time of the above- 
described engagement or disengagement is influenced 
by the shapes and dimensions of the engaging projec- 
tion 8 and engaging recess 7 and the gap therebe- 
tween. The actual product is properly designed through 
use of many prototypes under various conditions. The 
feature that the component force of the reaction force or 
urging force acts basically in the axial and circumferen- 
tial directions alone will greatly contribute to the smooth- 
ness of the engagement and disengagement. 
[0070] FIG. 8 shows a lock mechanism of a coupler 
according to a second embodiment of the present 
invention. In this embodiment, the engaging hook por- 
tions 9 are shaped to have projecting portions 9a which 
are axially engaged. The engagement of these project- 
ing portions 9a is not released unless the coupler bod- 
ies 1a, 1b are axially moved from the engaged state to 
approach each other by a predetermined distance. This 
structure cooperates with the above-described lock 
mechanism 121 to prevent undesired disengagement 
more exactly. Apart from this feature, the second 
embodiment and the above-described sixth embodi- 
ment are common in structure. The elements shown in 
FIG. 8, which correspond to the first embodiment, are 
denoted by like reference numerals and a description 
thereof is omitted. 

[0071] FIGS. 9 to 11 show a lock mechanism 
according to a third embodiment of the present inven- 
tion. In this embodiment, a resiliently bendable lock pin 
141 is projected in a substantially circumferential direc- 
tion from an inner-side bottom portion of the engaging 
recess 7, that is, a proximal end portion of said other 
side face 8b of engaging projection 8. The lock pin 141 
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is formed of a material with a high elasticity such as a 
superelastic material. The lock pin 141 is linear in the 
free state and is resiliently bendable. A large-diameter 
clearance hole 142 is formed at the proximal end por- 
tion from which the lock pin 141 is projected so that the 5 
lock pin 141 can freely be bent. 
[0072] A release hole 143 is formed at a distal end 
portion of said other side face 8b of engaging projection 
8 in association with the lock pin 1 41 . In the state in 
which the engaging hook portions 9 are engaged, the 
position of the release hole 143 does not correspond to 
the distal end of the lock pin 141 and remains near the 
lock pin 141. Elastic plug bodies 144, 145 of soft mate- 
rial such as elastic foamed material are filled and fixed 
in the clearance hole 142 and release hole 143, thereby 
to prevent accumulation of foreign matter such as sand 
or mud therein. Apart from this feature, the third embod- 
iment and the above-described first embodiment are 
common in structure. The elements shown in FIGS. 9 to 
11, which correspond to the first embodiment, are 
denoted by like reference numerals and a description 
thereof is omitted. 

[0073] In this embodiment, at the time of engage- 
ment, as shown in FIG. 9,thelockpin 141 is bent to per- 
mit engagement between the engaging recess 7 and 
engaging projection 8. In the state in which the engag- 
ing hook portions 9 are completely engaged, as shown 
in FIG. 10, the lock pin 141 restores to its linear shape 
by its own elasticity and a distal end portion thereof 
abuts on the side face 8b of the engaging projection 8. 
Thus, the coupler bodies 1a, 1b are locked to be unro- 
tatable relative to each other. 

[0074] Where the lock is released, the coupler bod- 
ies 1a, 1b are axially moved to approach each other, 
and the distant end portion of the lock pin 141 corre- 
sponds to the release hole 143, as shown in FIG. 1 1. In 
this state, the distal end portion of the lock pin 141 can 
enter the release hole 143 and the coupler bodies 1a, 
1b are rendered circumferential I y rotatable. Accordingly, 
the lock is released. 

[0075] FIG. 12 shows a lock mechanism according 
to a fourth embodiment. In this embodiment, an annular 
lock member 151 which is axially movable is provided 
on the coupler body 1a, 1b. The lock member 151 is 
urged by a spring 152 to axially move toward a distal 
end of the coupler 1a, 1b. 

[0076] Lock claws 1 53 correspondi ng to the respec- 
tive engaging recesses 7 are projected from a front end 
portion of the lock member 151 . The lock claw 1 53 has 
a width which is slightly narrower than a gap created 
between said other side faces 8b of engaging projec- 
tions 8 in the state in which the engaging projection 8s 
is engaged in the engaging recess 7 and the engaging 
hook portions 9 are completely engaged. The lock claw 
153 projects into the engaging recess 7 along the prox- 
imal end portion of the side face 8b. Apart from this fea- 
ture, the fourth embodiment and the above-described 
first embodiment are common in structure. The ele- 



ments shown in FIG. 12, which correspond to the first 
embodiment, are denoted by like reference numerals 
and a description thereof is omitted. 
[0077] In this embodiment, if the engaging projec- 
tion 8 is engaged in the engaging recess 7, a distal end 
potion of the lock claw 153 abuts on the distal end por- 
tion of the engaging projection 8 and the lock claw 153 
is pressed by the engaging projection 8. The lock claw 
1 53 along with the lock member 1 51 is retreated against 
the force of the spring 152. If the engaging projection 8 
is engaged in the engaging recess 7 and the engaging 
hook portions 9 are completely engaged so that a pre- 
determined gap is created between said other side 
faces 8b, the lock claw 153 is advanced by the urging 
force of the spring 1 52 and enters the gap. Thereby, the 
coupler bodies are locked to be unrotatable relative to 
each other. Where the lock is released, the lock mem- 
bers 151 are held by the hands and retreated against 
the force of the springs 152. Thus, the lock claw 153 is 
pulled out of the gap between said other side faces 8b 
and the lock is released. 

[0078] In this embodiment, the state of the lock 
mechanism can be observed from the outside by the 
naked eyes. Accordingly, it is easily confirmed whether 
the coupler bodies 1a, 1b are completed engaged and 
locked. Moreover, the structure is simple, the reliability 
is high and the operation is easy. 
[0079] As the above-described lock mechanism, a 
fifth embodiment will be described wherein plunger 
mechanisms as shown in FIGS. 13 to 20 are used as 
the urging mechanism 10. 

[0080] FIG. 13 is a vertical cross-sectional view of 
the plunger mechanism, FIG. 14 is a front view thereof, 
and FIG. 15 is a partially broken perspective view of a 
viscous body. A plunger body 211 comprises a metallic 
cylindrical body having an opening portion 212 at an 
end face thereof. An inwardly bent flange 213 is pro- 
vided at the opening portion 212. A steel ball 214 serv- 
ing as an engaging portion projectable from the opening 
portion 212 is provided in the plunger body 211. An 
inside diameter of the opening portion 212 is set to be 
slightly less than a diameter of the ball 214 by the flange 
213 so that part of the ball 214 can project from the 
opening portion 212 but the entire ball 214 may not 
project. 

[0081] A coil spring 215 which is axially extendi- 
ble/compressible is put in the plunger body 21 1 . One 
end portion of the coil spring 215 abuts on an inner bot- 
tom of the plunger body 211, and the other end portion 
thereof abuts on the ball 214 and urges the ball 214 in 
such a direction as to project from the opening portion 
212. 

[0082] A viscous body 16 is put in an inside space 
of the coil spring 215. The viscous body 216 is a viscoe- 
lastic fluid, represented by, e.g. a dilatant fluid or a putty- 
like silicone bound fluid, filled in a cylindrical elastic bag 
217 of rubber, etc. The viscoelastic fluid is such a sub- 
stance that when slow (low-speed) relative movement 
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acts on the plunger body 211 and ball 214, the resist- 
ance varies slightly, whereas when quick (high-speed) 
relative movement acts, the apparent viscosity progres- 
sively increases in a nonlinear fashion and high rigidity 
is exhibited. 

[0083] Hie dilatant fluid serving as the viscous 
body 216 is a non-Newtonian fluid which does not 
depend on time. A compression stress/deformation 
velocity relation in linear coordinates is indicated by a 
curve a in FIG. 16. As the deformation velocity 
increases, the apparent velocity increases and a dila- 
tant flow is exhibited. In FIG. 16, a straight line b indi- 
cates characteristics of a Newtonian fluid. In this 
phenomenon, a rheologic flow which is essentially 
reverse to a plastic flow is exhibited. More specifically, in 
the dilatant fluid, liquid functions as lubricant among 
mutually passing solid particles. Where a relative move- 
ment velocity between the plunger body 111 and ball 
114 is low, force necessary for causing motion may be 
small and flow occurs freely. On the other hand, where 
a relative movement velocity between the plunger body 
1 1 1 and ball 1 1 4 is high, tightly filling among solid parti- 
cles is lost, and as a result the volume occupied by sub- 
stance increases. 

[0084] In other words, where the ball 1 1 4 is pressed 
into the plunger body 111 at low speed, the viscous 
body 116 deforms in accordance with the compression 
of the coil spring 115 and relative movement between 
the plunger 111 and ball 114 is permitted. Where the 
ball 114 is pressed into the plunger body 111 at high 
speed by shock, etc., the compression stress (stress 
due to force applied in the direction of compression) of 
the viscous body 116 considerably increases. Conse- 
quently, reaction force (force with rigid-body type elastic 
modulus) occurs to the movement of the ball 114 and 
this is constrained. Thus, the ball 114 does not enter 
deep into the plunger, nor does the coil spring 1 15 com- 
press. 

[0085] Where this plunger mechanism is used as 
the urging member 10 of the above-described coupler 
apparatus, if a shock-like load acts on the coupler appa- 
ratus to instantaneously rotate the coupler bodies 1a, 
1b relative to each other, a great resistance occurs in 
the plunger mechanism. Accordingly, in such a case, 
the coupler bodies 1a, 1b do not rotate relative to each 
other and the engaging hook portions 9 are not undesir- 
ably disengaged. 

[0086] This plunger mechanism is applicable not 
only to the shock-resistant lock mechanism but to vari- 
ous uses. 

[0087] For example, this shock-resistant plunger 
mechanism is applicable to mating faces of a fixed die 
and a movable die, various couplers, jigs for positioning 
drill holes, torque limiters, and mechanical elements for, 
for example, finding rotational angles of turntables. As is 
shown in FIG. 17, for example, the plunger body 211 is 
fixed to one member 218, and a conical engaging hole 
220 for engagement with the ball 214 is provided on the 



other member 219. If the ball 214 is resiliently engaged 
in the engaging hole 220, the first and second members 
218 and 219 are engaged. 

[0088] Where the ball 214 is pressed into the 

s plunger body 21 1 at high velocity due to an impact of 
drop, etc. in the state in which the first and second 
members 218. 219 are engaged, the compressive 
stress of the viscous body 216 greatly increases. Con- 
sequently, reaction force (force with rigid-body type 

10 elastic modulus) occurs to the movement of the ball 114 
and this is constrained. Thus, the ball 114 does not 
enter deep into the plunger, nor does the coil spring 115 
compress. Therefore, the engaged state of the first and 
second members 218, 219 is maintained. 

15 [0089] An additional description will now be given of 
the viscous body 216, that is, the viscoelastic fluid, rep- 
resented by, e.g. a dilatant fluid or a putty-like silicone 
bound fluid, filled in the cylindrical elastic bag 217 of 
rubber, etc. The viscous body 216 is a Incompressive 

20 fluid" whose volume is substantially unchanged under 
pressure. In FIG. 1 8, the viscous body 21 6 is filled in the 
cylindrical elastic bag 217 of rubber, etc. In the natural 
state without application of external force, it has a shape 
as shown in (a). If external force (arrow) is applied in the 

25 direction of compression, as in (b), the viscous body 
contracts in the axial direction and expands in the radial 
direction, with no change of volume. The viscous body 
216 has no restoring force. Unless external force 
(arrow) in a direction of pulling, as in (c), it neither 

30 extends in the axial direction nor contracts in the radial 
direction. 

[0090] Accordingly, where the viscous body 216 is 
accommodated in the inner space of the coil spring 215, 
as shown in FIG. 19 and force acts on the ball 214 to 

35 compress the coil spring 15, as in (a), the coil spring 
215 is compressed. In addition, force acts on the inside 
viscous body 216 in the direction of compression. As a 
result, the elastic bag 217 expands in the radial direc- 
tion and bulges out among the turns of the coil spring 

40 215. If the force acting on the ball 214 is lost, the elastic 
bag 217 extends in the axial direction, as in (b), by the 
restoring force of the coil spring 215, and it contracts in 
the radial direction. 

[0091] The same applies to a case where the vis- 
45 cous body 216 as well as the coil spring 215 is accom- 
modated in the cylindrical elastic bag 217 of, rubber, 
etc. Where force acts on the ball 214 to compress the 
coil spring 215, as in (a), the coil spring 215 is com- 
pressed. In addition, force acts on the inside viscous 
50 body 216 in the direction of compression. As a result, 
the elastic bag 217 expands in the radial direction and 
bulges out away from the outer periphery of the coil 
spring 215. If the force acting on the ball 214 is lost, the 
elastic bag 217 extends in the axial direction, as in (b), 
55 by the restoring force of the coil spring 215, and it con- 
tracts in the radial direction. 

[0092] Accordingly, the elastic bag 217 accommo- 
dating the viscous body 216 may be provided inside the 
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coil spring 215, or the viscous body 216 and coil spring 
215 may be provided within the elastic bag 217. 
[0093] In the above embodiment, the elastic bag 
217 accommodating the viscous body 216 is used. 
Instead, a cylindrical body of sponge, etc. impregnated s 
with, e.g. a dilatant fluid or a putty-like silicone bound 
fluid may be used. 

[0094] FIG. 21 shows a coupler according to a sixth 
embodiment of the present invention. In this embodi- 
ment, an outside seal-face member 255 is attached to 
an outer peripheral portion of the cylinder body 3. A dis- 
tal end face of the outside seal -face member 255 is 
formed as a seal face, and an annular seal member 256 
is attached to this distal end face. 
[0095] In this embodiment, the seal member 256 is 
disposed to surround the outside of the engaging pro- 
jections 8 and engaging recesses 7. Accordingly, in the 
state in which the coupler bodies are engaged, the 
engaging projections 8, etc. are protected by the seal 
member 256 and entrance of sand, mud, etc. among 
the engaging projections 8 and engaging recesses 7 is 
prevented. Thus, sand, mud, etc. is prevented from 
being caught among them. 

[0096] In order to achieve this purpose, the seal 
member 256 has a boot portion 258 having a substan- 
tially U-shaped cross section for preventing entrance of 
sand, mud, etc., which is disposed on the outside of a lip 
portion 257 for maintaining watertightness. 
[0097] FIG. 22 shows a coupler apparatus accord- 
ing to a seventh embodiment of the present invention. In 
this embodiment, a hose attachment portion 284 com- 
prising a plurality of ridges with a sawtooth cross section 
is formed on an outer peripheral surface of the cylinder 
body 283. A hose, not shown, is tightly fitted on an outer 
periphery of the hose attachment portion 284 and the 
hose is clamped by a clamp ring (not shown) from out- 
side. 

[0098] In this embodiment, a ring member 285 is 
screwed on the outer periphery of the cylinder body 
283. The aforementioned engaging projections 8 and 
engaging recesses 7 are formed at a distal end portion 
of the ring member 283. A rubber boot member 286 for 
preventing sand, mud, etc. from being caught between 
the engaging projections 8 and engaging recesses 7 is 
attached to the outer periphery of the ring member 285. 
The boot member 286 has a substantially cylindrical 
shape, and a bellows portion 257 is formed at a distal 
end portion thereof. 

[0099] A method of machining the coupler body 1a, 
1b will now be described with reference to FIG. 23. 
[0100] As regards the coupler body 1a, 1b, as 
described above, the side faces of the engaging projec- 
tion 8 and engaging recess 7 are defined by radially 
extending planes passing through the center axis of the 
coupler body 1a, 1b. These engaging projection 8 and 
engaging recess 7 are formed by cutting the front end 
face of the coupler body 1a, 1b by means of a milling 
machine, etc. However, if an ordinary milling machine is 



used, these side faces are cut in parallel to one another. 
[0101] In order to overcome this problem, the cut- 
ting process is carried out by a method as illustrated in 
FIG. 23. A substantially cylindrical work W constituting 
the coupler body 1a, 1b is mounted on a work hold 
member 330 of a work hold bed mechanism 331. The 
work hold bed mechanism 331 can rotate the work W 
about its center axis or X-axis, i.e. by a given angle in A- 
axis. A bed for a conventional milling machine can be 
used. A milling tool 332 is mounted on a tool head 333. 
The milling tool 332 is disposed in a direction crossing 
the X-axis or the center axis of the work W. The tool 
head 333 can freely move the milling tool 332 in a direc- 
tion along the center axis of the work W. A machine 
head of a conventional milling machine, etc. can be 
used. " 

[01 02] While the work W is being rotated, the milling 
tool 332 is moved in the axial direction and the cutting 
point of the milling tool 332 is moved along a contour of 
the engaging recess 7 (contour of engaging projection 
8). The engaging recess 7 is cut at the distal end portion 
of the work W, and both side faces 8a, 8b, engaging 
hook portions 9, etc. are formed. 
[0103] If machining for one engaging recess 7 is 
completed, the work W is rotated by a predetermined 
angle and the next engaging recess 7 is similarly 
machined. Thus, all engaging recesses 7 are formed, 
and engaging projections 8 are formed among them. 
[0104] In the actual machining, where the center 
axis of the milling tool 332 is made to coincide with the 
radial direction crossing the center axis of the work W, 
the cutting point of the milling tool 332 is displaced in the 
circumferential direction of the work W by a degree cor- 
responding to the radius thereof. In addition, where a 
face inclined to the X-axis of the work W, such as said 
other side face 8b, or an arcuated portion, is cut by the 
milling tool 332, the degree of displacement of the cut- 
ting point in the circumferential direction is further var- 
ied. To correct the displacement, the tool head 333 is 
constructed to be movable in the Y-direction or a direc- 
tion intersecting at right angles with the x-axis of the 
work W. Thus, the displacement due to the radius of the 
milling tool 332 or the direction of cutting movement is 
corrected. 

[0105] According to this manufacturing method, 
when the side faces 8a, 8b are cut, the cutting point of 
the milling tool 332 is always directed to the center axis 
of the work W. Thus, these side faces can be machined 
as radially extending faces passing through the center 
axis of the coupler body. This manufacturing method 
can be carried out by using conventional equipment or 
by making slight modification to conventional equip- 
ment, as described above. Therefore, the cost can be 
reduced. 

[0106] A seal mechanism used in the above- 
described coupler apparatus for fire hoses, etc. will now 
be described. As has been described above, in order to 
automatically wind up and store a plurality of fire hoses, 
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which are connected and spread, without separating 
them, it is necessary to drain water remaining in the fire 
hoses. In the case of hoses, pipes, etc. used in con- 
struction sites, dredging sites, etc., it is necessary to 
drain inside water at the time of moving and removing. 
[0107] Seal mechanisms, which will be described 
below, meet the above purposes. When inside pressure 
of hoses, pipes, etc. decreases to a level near atmos- 
pheric pressure, inside water can be automatically dis- 
charged. FIGS. 24 and 25 show a first embodiment of 
the seal mechanism used in the coupler shown in FIGS. 
1 to 7. 

[0108] The seal-face member 5 provided on the 
coupler body 1a, 1b is formed of a metallic material 
such as an aluminum alloy. The seal-face member 5 as 
a whole has an annular shape and is screwed to an 
inner peripheral portion of a front end portion of the cou- 
pler body 1a, 1b. In the state in which the coupler bodies 
1a, 1b are engaged and coupled, front end portions of 
the seal-face members 5 are concentrically opposed to 
each other. In the state in which the coupler bodies 1a, 
1b are engaged and coupled, the front end faces of the 
seal-face members 5 are separated from each other, 
and an annular communication passage 21 is defined 
therebetween. 

[0109] A seal member attachment groove 23 is 
formed at the front end face portion of the seal-face 
member 5. The seal member 6 is mounted in the seal 
member attachment groove 23. The seal member 6 is 
formed of an elastic material such as synthetic rubber 
and it has an annular shape as a whole. A projecting 
portion 22 is formed at a bottom-side edge portion of 
the seal member 6 in order to prevent removal from the 
seal member attachment groove 23. 
[0110] A lip portion 20 projecting in a substantially 
tapered shape toward the inside of the coupler body is 
integrally formed at a distal-end edge portion of the seal 
member 6. In the state in which the coupler bodies 1a, 
1b are engaged and coupled and the seal members 6 
are set in the free state, the distal ends of the lip por- 
tions 20 are separated from each other, as shown in 
FIG. 24, and an annular communication gap G is 
defined therebetween. When a predetermined pressure 
is built in the coupler bodies 1a, 1b, the lip portions 20 
are elastically deformed and bent outward and forward 
by the pressure. Consequently, as shown in FIG. 25, the 
distal ends of the lip portions 20 abut upon each other to 
close the communication gap G. 
[0111] The shape and elastic force of the lip por- 
tions 20 and the communication gap G therebetween 
are properly set in accordance with the conditions of 
use of the coupler. For example, when the pressure 
within the coupler body 1a, 1b is a predetermined level 
or more. e.g. a minimum pressure or more for feeding 
water in fire hoses, the lip portions 20 are bent and put 
in contact, as shown in FIG. 4. When the pressure is 
less than the predetermined pressure, the distal ends of 
the lip portions 20 are separate from each other by their 



elastic force, and the communication gap G is defined 
as shown in FIG. 24. 

[0112] As regards the coupler apparatus for fire 
hoses which has the above-described structure, where 

5 the coupler bodies 1a, 1b are coupled and plural fire 
hoses are connected and extended, if no internal pres- 
sure acts in the fire hoses, the communication gap G is 
created between the lip portions 20 of seal members 6. 
However, if water supply to the fire hoses is begun 

w under a predetermined pressure, the lip portions 20 of 
seal members 6 are elastically deformed by this pres- 
sure and put in close contact, as shown in FIG. 25. 
Thus, the communication gap G is closed. Accordingly, 
in this case, like the prior art. the coupler bodies 1a, 1b, 

75 are sealed by the seal members 6 and water supply is 
conducted without leak. 

[0113] If fire fighting, etc. is completed, the water 
supply to the fire hoses is stopped and the internal pres- 
sure decreases. In this case, the lip portions 20 of seal 

20 members 6 are restored by the elastic force and the 
communication gap G is created between the lip por- 
tions 20. Communication between the inside and out- 
side of the coupler apparatus is effected via the 
communication gap G and communication passage 21 . 

25 In the case where the fire hoses are wound up and 
stored without decoupling the coupler apparatus, the 
water remaining in the fire hoses is discharged to the 
outside via the communication gap G. Thus, the fire 
hoses can be wound up in the state in which the coupler 

30 apparatus is kept in the coupled state. 

[01 14] In the case of such winding up and storage, 
the water in the fire hoses is pressurized to some extent 
due to a wind-up speed or other factors. In this case, as 
mentioned above, the elastic force, etc. of the lip por- 

35 tions 20 is set to maintain the separated state under this 
pressure, as shown in FIG. 24. 

[0115] The seal mechanism is not limited to the 
above embodiment. Other various structures can be 
applied to the seal members. The engagement mecha- 

40 nism of the coupler bodies is not limited to the above- 
described one, wherein there is no distinction between 
male and female. The engagement mechanism may be 
of the type wherein a latch member and a latch receiver 
are engaged, a male screw and a female screw are 

45 engaged, etc. 

[01 1 6] FIG. 26 shows a seal mechanism according 
to a second embodiment. This embodiment has the 
same structure as the seal mechanism of the first 
embodiment, except that the shape of the seal member 

so differs. 

[0117] In this embodiment, a seal member attach- 
ment groove 23a of a seal-face member 5a and a pro- 
jecting portion 22a of a seal member 6a have forked 
cross sections, thereby to ensure engagement. A lip 
55 portion 20a of the seal member 6a has a large length of 
projection, and a pressure reception recess 25 is 
formed at a back side of the lip portion 20a. A predeter- 
mined communication gap G is defined between distal 
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end portions of lip portions 20a. 
[01 18] In the second embodiment, the length of pro* 
jection of the lip portion 20a is large, as described 
above, and the pressure reception recess 25 is formed 
at its back side. Accordingly, the amount of deformation s 
of the lip portion 20a due to internal pressure is large, 
and the opening/closing of the communication gap G is 
controlled with high sensitivity to a variation in internal 
pressure. 

[0119] FIG. 27 shows a seal mechanism according 
to a third embodiment of the present invention. This 
embodiment is applied to a screw-type engagement 
mechanism of the coupler bodies. Specifically, in FIG. 
27, numerals 31a, 31b denote coupler bodies. A screw 
ring 34 is rotatabiy attached to one coupler body 31a. 
Numeral 35 denotes a circlip ring for rotatabiy attaching 
the screw ring 34. A female thread 32 is formed on an 
inner peripheral surface of the screw ring 34, and a 
male thread 33 is formed on an outer peripheral surface 
of the other coupler body 31b. With their engagement, 
the coupler bodies 31a, 31b are coupled. 
[0120] Seal faces 38 are formed at front end faces 
of the coupler bodies 31 a, 31 b. These seal faces 38 are 
tapered so that their diameters may increase inwardly. 
An annular seal member 37 is interposed between the 
seal faces 38. The seal member 37 is formed of an elas- 
tic material such as synthetic rubber, and it has a 
wedge-like cross-sectional shape with a width decreas- 
ing outwardly. When the seal member 37 is in the free 
state, its both side faces are separated from the seal 
faces 38 and communication gaps G are created there- 
between. In addition, in this embodiment, a plurality of 
communication holes 36 are formed to radially pene- 
trate a peripheral wall of the screw ring 34, and these 
constitute communication passages. 
[0121] In the third embodiment, if a pressure within 
the coupler body 31a, 31b reaches a predetermined 
level or more, the diameter of the seal member 37 
increases due to the pressure and both side faces 
thereof come in close contact with the seal faces 38. 
Thus, the communication gaps G are closed to prevent 
water leakage. If the internal pressure decreases below 
the predetermined level, the diameter of the seal mem- 
ber 37 is decreased by its own elastic force. Thus, the 
communication gaps G are created and inside water 
can be drained. 

[0122] FIG. 28 shows a seal mechanism according 
to a fourth embodiment of the present invention. This 
embodiment is applied to a coupler wherein a latch 
engagement mechanism is used as the engagement 
mechanism for coupler bodies. Specifically, a latch 
receiving stepped portion 45 is formed at an outer 
peripheral portion of one coupler body 41a, and a latch 
mechanism 42 for engagement with the outer periphery 
of the coupler body 41a is formed on the other coupler 
body 41b. The latch mechanism 42 is provided with a 
latch member 43. The latch member 43 is urged by a 
plate spring 44. The latch member 43 is engaged with 



the latch receiving stepped portion 45, whereby the 
coupler bodies 41a, 41b are coupled. The latch member 
43 is constructed to be disengaged from the latch 
receiving stepped portion 45 by means of an engage- 
ment release mechanism (not shown). 
[0123] A seal member receiving groove 46 sur- 
rounding an outer peripheral surface of said one coupler 
body 41a is formed at an outer periphery of the other 
coupler body 41 b. A seal member 47 is provided in the 
seal member receiving groove 46. The seal member 47 
is formed of an elastic material such as synthetic rubber 
and it has an annular shape as a whole. The seal mem- 
ber 47 has a U-shaped cross section and is provided 
with a pair of leg portions 48, 49. Where the seal mem- 
ber 47 is in the free state, one leg portion 48 is put in 
close contact with the outer periphery of said one cou- 
pler body 41a, and the other leg portion 49 is separated 
from an inner peripheral seal face of the seal member 
receiving groove 46 of said other coupler body 41 b such 
that a communication gap G is created therebetween. A 
plurality of communication holes 50 for communication 
with the outside are opened at the inner peripheral seal 
face of the seal member receiving groove 46, thereby 
forming communication passages. 
[0124] In the fourth embodiment, when the pres- 
sure within the coupler body increases to a predeter- 
mined level or more, the leg portion 49 of seal member 
47 resiliency deforms by this pressure and comes in 
contact with the seal face of seal member receiving 
groove 46, thus closing the communication gap G. 
When the pressure decreases to a level less than the 
predetermined level, the leg portion 49 restores by its 
own elastic force and goes out of contact with the seal 
face, thus creating the communication gap G. Conse- 
quently, communication between the inside and outside 
of the coupler body is made via the communication gap 
G and communication hole 50. 

[01 25] The second to fourth embodiments are com- 
mon with the seal mechanism of the first embodiment 
except for the above point. 

[0126] FIG. 29 shows a seal mechanism according 
to a fifth embodiment of the present invention. In this 
embodiment, a valve mechanism for communication 
between the inside and outside is provided in addition to 
the seal member. In the other respects, the fifth embod- 
iment is common to the fourth embodiment. 
[0127] Specifically, in this embodiment, the seal 
member 47 is provided with a pair of leg portions 48a. 
The leg portions 48a are put in close contact with the 
outer peripheral surface of said one coupler body 41a 
and the seal face of the seal member receiving groove 
46, and serve as an ordinary seal member. 
[0128] A valve mechanism 52 for releasing internal 
pressure is provided, for example, at a peripheral wall of 
one coupler body 41b, in addition to the seal member. 
Specifically, a U-shaped groove 53 which is continues in 
the circumferential direction is formed at an inner 
peripheral surface of said other coupler body 41 b. A bot- 
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torn portion of the U-shaped groove 53 is made to com- 
municate with the outside via a plurality of pressure 
release holes 51 . Moreover, an annular valve member 
55 formed of an elastic material such as synthetic rub- 
ber is provided within the U-shaped groove 53. One end 
portion of the valve member 55 is fixed by a stopper ring 
54. The other end portion of the valve member 55 in its 
free state is separated from the bottom wall of the U- 
shaped groove 53 and a communication gap G is cre- 
ated. 

[0129] In this embodiment, in the state in which the 
coupler bodies 41a, 41b are coupled, the seal member 
47 serves for sealing therebetween like an ordinary seal 
member. When the internal pressure is at a predeter- 
mined level or more, the valve member 55 of the valve 
mechanism 52 comes in close contact with the bottom 
wall of the U-shaped groove 53 by the pressure and 
closes the communication gap G. When the internal 
pressure decreases to a level less than the predeter- 
mined level, the valve member 55 goes out of contact 
with the bottom face of the U-shaped groove 53 by its 
own elastic force, thus creating the communication gap 
G. Consequently, communication between the inside 
and outside of the coupler body is made via the commu- 
nication gap G and communication hole 51. 
[0130] Except for the above point, this embodiment 
is common to the fourth embodiment with respect to the 
structure as well as operation. In this embodiment, the 
valve mechanism for releasing internal pressure is pro- 
vided in addition to the seal member. Accordingly, the 
seal member and the valve mechanism can be individu- 
ally designed to meet their purposes. With easier 
design, the pressure for opening the valve mechanism, 
for example, can be easily and exactly set. 
[0131 ] The seal mechanism according to the above 
embodiments are applied to the coupler apparatus for 
fire hoses. However, the present invention is not limited 
to these and is generally applicable to coupler appara- 
tuses for other hoses. 

[0132] For example, the seal mechanism with the 
same structure is applicable to the above-mentioned 
coupler apparatuses for water feed hoses. In this case, 
prior to removal and storage of the water feed hoses, 
the pressure within the water feed hoses is decreased. 
Thereby, air is taken in from the communication gap of 
the coupler apparatus located at a higher level, and 
inside water can be completely drained from the end of 
the water feed hoses or from the communication gap of 
the coupler apparatus located at a lower level. Thus, the 
work for removing and storing the water feed hoses can 
be facilitated. 

Claims 

1. A coupler apparatus for coupling hoses to each 
other, a hose to some other device, or other mem- 
bers to each other, the apparatus comprising: 



a pair of coupler bodies; and 
a plurality of engaging projections disposed at 
a front end portion of said coupler body in a cir- 
cumferential direction and projected in an axial 
5 direction, and engaging recesses formed 

thereamong, 

wherein said engaging projections and said 
engaging recesses are axially engaged with 
the engaging projections and engaging 

10 recesses of a mating one of said coupler bod- 

ies in a complementary manner, and 
one side face of each of said engaging projec- 
tions is provided with an engaging hook por- 
tion, and the engaging hook portions are 

15 circumferentially engaged with the engaging 

hook portions of the engaging projections of 
the mating coupling body to restrict axial move- 
ment, whereby the pair of coupler bodies are 
axially engaged. 

20 

2. A coupler apparatus according to claim 1 , wherein 
at least both side faces of the engaging projection 
and at least both inner side faces of the engaging 
recess are defined by substantially radially extend - 

25 ing planes passing through or near a center axis of 
the coupler body. 

3. A coupler apparatus according to claim 1 , wherein 
said coupler apparatus is a coupler metal device for 

30 coupling hoses or pipes to each other, and front end 
faces of the coupler bodies are provided with seal 
mechanisms for sealing the front end faces of the 
coupler bodies when the coupler bodies are abut- 
ted on each other and coupled. 

35 

4. A coupler apparatus according to claim 1, wherein 
said one side face of said engaging projection is 
provided with said engaging hook portion, the other 
side face of the engaging projection is inclined with 

40 respect to an axial direction of the coupler body, 
said engaging projection is tapered to have a width 
decreasing toward a distal end portion thereof, and 
said engaging recess is tapered to have a width 
decreasing toward a bottom portion thereof. 

45 

5. A coupler apparatus according to claim 1 , wherein 
said coupler bodies are provided with lock mecha- 
nisms for preventing the coupler bodies, when cou- 
pled to each other, from being undesirably 

so disengaged. 

6. A coupler apparatus according to claim 3, wherein 
said seal mechanism has an elastic seal member, 
and the seal member elastically deforms due to a 

55 pressure to perform a seal function when the pres- 
sure acts within the coupler body and permits com- 
munication between an inside and an outside of the 
coupler body when the pressure does not act within 
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the coupler body. 

7. A coupler apparatus according to claim 1 , wherein 
said one side face of said engaging projection is 
provided with said engaging hook portion, and the 5 
other side face of the engaging projection is pro- 
vided with an urging mechanism for elastically urg- 
ing the other side face of the engaging projection of 
the mating coupler body such that said other side 
faces move away from each other. 10 

8. A coupler apparatus according to claim 7, wherein 
said urging comprises: 

a cylindrical plunger body having an opening 15 
portion at an end face thereof; 
an engaging portion provided within the 
plunger body such that the engaging portion 
can project from the opening portion; 
a coil spring provided within the plunger body, 20 
the coil spring being extendible/contractible in 
an axial direction of the plunger body and urg- 
ing the engaging portion in a direction in which 
the projecting portion projects; and 
a viscous body provided within the plunger 25 
body, the viscous body having rigidity when 
quick relative movement occurs between the 
plunger body and the engaging portion, and 
the viscous body deforming when slow relative 
movement occurs therebetween. 30 

9. A method of manufacturing a coupler apparatus, 
wherein a pair of substantially cylindrical coupler 
bodes are formed, each of the coupler bodies hav- 
ing a plurality of engaging projections disposed in a 35 
circumferential direction and projected in an axial 
direction and engaging recesses formed therea- 
mong. said engaging projections and said engaging 
recesses being engaged in a complementary man- 
ner, the method comprising the steps of: 40 

holding a substantially cylindrical work for form- 
ing the coupler body such that the work is rotat- 
able about a central axis thereof; 
holding a milling tool for cutting a distal end 45 
edge portion of the work and forming said 
engaging recesses and engaging projections 
such that the milling tool is movable in an axial 
direction of the work; and 

cutting the work while the work is being rotated so 
about the central axis thereof and the milling 
tool is being axially moved, and moving a cut- 
ting point of the milling tool along contours of 
the engaging recesses and engaging projec- 
tions, thus forming the engaging recesses and 55 
engaging projections. 
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FIG. 3 
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